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II 1(1 [NG a Heating Boiler is 
omi w hat like cho< ■ nig a wife. \ 
u i"' lectii mi will bring continm >u ioy 
but .in mm i c one results in 

i' nt — fatal to the fine purp< 
t he enterpi 

I he importance attaching to the se- 
ll oi the boiler, arises Prom the 

lation which heat hears to the sei 

i the building and to the opei 
in i 'i tb i nterprise hou thi in, 
I leal i in h .1 primar) ne« i l , that 
witl I it, in cold weathei iur schools 

miii i di mi or our business ent -rise 
I i get the full 

it, let US v - ' nali/e .1 iii' ii hu-in. 

ill instituti' in full) equipped 
it h i he re qui: itc building plant and i >p- 

1 1 the boile w huh i^ the 
h< the heating plant i should fail 

the required heat, the wl 
will be chilled into d ler 
id the whole buildin investment will 
bi ii for the time unproductive. The 
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wise builder knows he is not mereh 
spending so many dollars in buying a 
boiler, but is in reality guaranteeing the 
whole building investment and insuring 
the continuity of the operation of the 
business itselJ — he therefore v ghs 
are fully h consideration involved in 

» 

selecting the boiler. 

\N hat then are the considerations in- 
volved in selecting a steam heat g boil- 
er — the questions to which a builder 
should find the correct answer? These 
insiderations divide themselves vers 

naturally into two groups; the things on 

want: to obtain, and the price one has t 
pay for them, [n other words, desire 
and costs. 

The thin j >m wants to obtain, a\u\ 
mu t vr froi mi boiler, are; 

1 .1 1 dry • am i i lei i i\ M qual- 
itj team I. 

( h i adeqi r quantit) ). 

■ ridable steam I abil- 

ity ' • uppl) >. 

Let « erth< m in the order named. 

1)K \ 51 I \ M r i m whic h n , 

in ( "ii tion with a steam 
heating sysl • m i not a 



mixture of steam and foamy water. 
There are two reasons why dry steam is 
essential. The distribution system, con- 
ting of piping, radiation and accessor- 
ies, is never designed to accommodate 
anything but dry steam and the amount 
of water normally produced when steam 
delivers its heat. When water is forced 
from the boiler into the distribution sys- 
tem, it invariably sets up a whole train 
of troubles — hammering, snapping, cold 
radiators, etc. A system of steam distri- 
bution may be perfect, but a "geyser" 
type boiler will make it sound like the 
battle of Gettysburg and in addition 
render it impotent to deliver comfort 
throughout the building. 

On the other hand, the constant pres- 
ence of a correct supply of water within 
the hniirr is necessary to the well being 
of the boiler itself. If all, or a consider- 
able part, of the water should leave the 
boiler while it is being fired, the boiler 
members would quickly become over- 
heated (sometimes red hot) resulting in 
warping or (if the boiler material be 
ist iron) in cracking; also explosion, if 
water is fed in. A shut-down for repairs 
is then unavoidable. 



The cause of water priming from a 
boiler is directly a matter of the design 
of the boiler. Some, being made primar- 
ily to sell, are designed so sparingly as to 
material, that they are scarcely service- 
able at all. Others are designed with a 
view first of the service required, and 
the amount, character and disposition of 
the material employed is subordinated to 
this end. 

When a unit of water is converted into 
steam at atmospheric pressure, its size is 
increased about 1 600 times. This con- 
version, occurring principally well to- 
ward the bottom of the water body, 
forms a bubble, or bubbles, which rise to 
the surface and burst, thereby liberating 
the steam. As these bubbles rise to the 
surface thev create currents of the water 

- 

running in the same direction. If the 
amount of steam bubbles rising to the 
surface, with relation to the amount of 
the water body, is very large, and well 
distributed, the tendency is to raise the 
whole water body, thereby filling the 
steam space and flooding the steam out- 
let. One has but to observe an open ves- 
sel containing an inch or so of water, 
when set upon a hot stove, to get a very 



exact idea of what is occurring within a 
steam boiler at work. There must be a 
proper relation between the water body 
I or water content of a boiler) and the 
amount of steam to be created. Also, 
since the boiling of water in any boiler 
tends to fill the steam space, it is neces- 
sary that the steam space be so ample as 
to accommodate this tendency without 
becoming completely filled with this 
mixture of steam bubbles and water 
(drawn into their circulation routes). 
Boilers vary widely in this essential 
regard, frequently as much as 50 to 
1 00 per cent. 

Beware of a priming boiler as you 
would a plague. It not only defeats the 
purposes for which one employs it, but 
it has a marked disposition to destroy 
ir elf. 

ADEQUACY is so apparent a requi- 
site that it would seem almost superflu- 
ous to stop to consider it. There are, 
however, two ways in which the ques- 
tion of adequacy becomes involved in the 
problem of selecting the boiler. Some 
owners aren't entirely fair with them- 
elves. For the sake of saving a niggardly 



amount, they take the chance on a boiler 
doing more than it is represented as be- 
ing capable of doing. Invariably, who- 
ever undertakes to cheat himself, loses 
far more than he gains. 

On the other hand, other buyers ac- 
cept without question the ratings of ca- 
pacity as given by the different boiler 
manufacturers. These ratings are ex- 
pressed in terms of square feet of radi- 
ating surface to be served with steam by 
the boiler. Probably no two manufac- 
turers use the same basis for making this 
calculation. Many of them base their 
calculations on using pure water within 
the boiler, whereas probably not as much 
as 5% of the water available throughout 
the country tor boiler use is really pure 
water. Others base their calculations on 
the use of a certain grade of anthracite 
coal, whereas, only in small areas, is such 
coal commercially available. Others rate 
on the combined basis of grate area and 
heat absorbing surface, entirely over- 
looking the questions of the relevancy of 
water content and -team space. Men en- 
g; in the heating contracting trade, . 

long time- ago learned to their Borrow 
that many such ratings were, under 



ual average operating conditions, a snare 
and a delusion. They know that some 
boilers will not serve, under all probable 
conditions, more than half the amounts 
which their makers claim they will. 
Fortunately, however, there are other 
manufacturers who, in rating their boil- 
ers, take into ;ni<>unt all the ordinary 
contingencies which will probably ari 
and strip down their ratings to practical 
terms. They tell you that their boiler, 
rated for a stated amount, when properly 
installed, is warranted to serve that same 
amount of radiation. 

This is an important question. A buyer 
should he fair with himself, and like- 
wise should require that a manufacturer 

honest in his representations as to the 
duty capacity I if his boiler. 

DEPENDABILITY OF SI HAM 

SI PPLY i , next to the assurance of 

qualit ind quantity, the most important 
ition. \ far-sighted buyer \\ ill 

con r the importance of continuity 

md will select that boiler which 
afl best promise. Above we referrc 

the m itter of design a- affecting the 
quality of the steam produced, and inci- 

ntallj said that those boilers which 



primed tended to destroy themselves. 
The question of character of the mate- 
rial of which the boiler is made is also 
involved. This is particularly and spe- 
cially so if the boiler be made of cast 
iron. To be sure, it does not help a steel 
boiler to be overheated when dry and 
then subjected to water, but with a cast 
iron boiler this is a calamity. 

It is a part of boiler economy, that 
boiler breakdowns nearly always occur at 
the time of greatest load or strain. These 
peaks in boiler duty are invariably coin- 
cident with the time of greatest need of 
heat — a most unpropitious time for a 
boiler to stop work. The consequential 
damage or cost from want of heat — en- 
terprise stopped, property temporarily 
unproductive, jeopardy to health from 
exposure — are often far more costly 
than the repairs. 

This predisposition of certain types 
of boilers to break when put to the test 
is so great that a department of the in- 
surance business has been created to meet 
the situation — "to repair cracked parts''. 
Also, the annual crop of "cracked boil- 
ers" in this country is so large that a 
number of manufacturers of chemical 



properties which it is claimed will, by 
internal application, stop these cracks, 
are doing a thriving business. Besides 
creating a distinct enterprise, this char- 
acter of boiler has always, from its be- 
ginning, afforded its manufacturers a 

profitable "repair parts" business. 

A peculiar situation, and an absolutely 
needless one, for there are boilers which 
don't crack — boilers on which it has not 

l uric I to the in urance people to write 
"to insure the repair risk" — 

boilers, over wh< service career n 
"patent medicine" industry ha ti i — 

lai vers so far lose sight ot the 
real service tor which .1 boiler i s re- 
quired, as to use this w pe. 

\\ hile t ;oing consu tions 

con< prin< ipally essentials which a 
hn hould seek to get when he hu\ 

1 boiler, we have also sugj ted some oi 
the cost (unnecessary ones) which an 

dee will likely entail. Let us 

now - im that group ot considera- 
tion w Inch m any event an owner mu 
look Upon as costs. Some are one-time 
1 while others are continuing, or 

perpetual cost. It would seem that am 
thoughtful buyer would he more con- 



cerned with the perpetual costs than 
with the immediate, or one-time expen- 
ses. These cost items are pretty well 
covered and classified by the following 
designations: 

i. OPERATING COSTS. 

2. MAINTENANCE COSTS. 

3. INITIAL COSTS. 

OPERATING COSTS are to be 

classified as perpetual costs and should 
therefore assume relative importance in 
the buyer's consideration. The chief 
items in operating costs are (a) fuel 
cost, (b) convenience cost, and (c) labor 

cost. 

Fuel Costs vary quite widely as be- 
tween boilers — as much as 50%. The 
conversion of fuel into steam divides it- 
self into two heads — efficiency in burn- 
ing, or converting the fuel into heat, and 
efficiency in absorbing, or using that 
heat. Some boilers are efficient in one 
and deficient in the other, or deficient in 
both, while some are efficient in both. 
A buyer should take whatever means are 
necessary to assure himself that the 
boiler he buvs is the most efficient in 



both, for his fuel charge goes on from 
year to year. 

Convenience Cost is a designation 
intended to cover the trouble of giving a 
boiler proper attention. Some are simple 
to operate and others are somewhat intri- 
i ate; some are sturdy and some arc deli- 
cate; some are easily kept clean, and 
others arc so difficult to clean as to invit 
neglect. All these considerations involve 
continued yearly expense that can't be 
avoided, but tin- amount of this expense 

is a thing the buyer should look well 
into. It is reckoned that a %-inch d< 
po^it of soot upon a heating surface re- 
duces the heat absorbing < a] ity of that 
suit i«e over 60%. The heating surfai 
of some b< 'i lers is so constrm ted and dis- 
posed that it can't he gotten to at all, 1 
it available, is SO arranged that it is ver 
difficult to clean. This either increases 
the "convenience cost", or conduces to 
neglect, which tremendou U increases 
"fuel cost". All heating surfaces of 
boiler should be so formed and dt d 

that they may be v and 

leaned. 

Labor Costs vary so wideh as be- 
tween different type boilers as to become 



a fruitful subject for investigation by 
the buyer. Any disparities will continue 
from year to year. 

MAINTENANCE COSTS are the 

costs which one will have to pay to cover 
normal depreciation and accidental in- 
juries to the boiler. Under like condi- 
tions of good care the depreciation costs 
of different types of boilers will be about 
the same. It is a different story as to 
charges for repairs due to accidental in- 
jury. We have already under the subject 
of "dependability of steam service" re- 
ferred to the predisposition of certain 
types of boilers to crack. There we spoke 
only of the consequential costs. The 
direct cost by way of replacing broken 
sections is a very important item. This 
is not a predeterminable cost — either as 
to the time of its occurrence or to the 
amount of the cost — and its very uncer- 
tainties render it the more unpleasant. 
When it occurs, (most likely in ex- 
tremely cold weather) the plant must 
shut down for repairs. If a new section 
is necessary this must come from a dis- 
tant place, the boiler must be discon- 
nected and disassembled (to make the 
exchange) and then reassembled and 



reconnected. What a needless expense 
and pother; what a burden of uncer- 
tainty for a constant companion — and 
all unnecessary. 

J 

INITIAL COSTS, of course, have 

their place, but when one has correctlv 
evaluated the foregoing factors, the im- 
portance of initial cost becomes trifling 

in comparison. \ boiler would he cheap 
at twice the cost of the most expensive 

if it alone had all the attributes to which 

reference has above been made. 

Such are the principal essentials 
buyer should have in mind in i lectin 
a Bteam heating boiler. There may be 
others, but none of th< should be lost 
sight of. Unle one gets these clearl 
in mind he cannot exercise good judg- 
ment in the matter. 

But, h ng gotten these considera- 
tions in mind, hew can the buyer winn< »w 
the truth from the widely conflictin 
claims made for competing product 
There are at least four procedures winch 
may be recommended to the seeker 
truth. 

First, there is the proceeding followed 
by many buyers of making the selection 



of a concern the primary objective in- 
stead of giving primacy to the consider- 
ation of the product itself. Business has 
come so much to rest upon a basis of 
confidence that many business men will 

J 

not trade with those in whom they can- 
not place their trust. They reason that, 
since practically all business transactions 
look to the future for the realization of 
the "desired service", someone's word 
has to bridge the span of time between 
the present, when one's money is put 

out, and that future time, when he will 
enjoy the results of his investment — 
someone's representations, for the time 
being, must be accepted in lieu of imme- 
diate service. The three "C s" which 
constitute the basis of personal credit are 
the same factors involved in bestowing 
one's confidence in a business concern. A 
cautious man will be sure that all three 
are there — Character — Capacity — Cap- 
ital. Character is the moral fibre — the 
will to do the right thing; Capacity the 
knowledge of how to do the thing; and 
Capital the material means with which 
to do. Without any one of these the 
other two are worthless. Means are at 
hand for any buyer to learn the charac- 



ter, capacity or ability, and resources of 
any concern with whom he proposes hav- 
ing a business dealing, and good business 
prudence directs that he do so before 
proceeding. 

Second, one may avail himself of the 
experience of others who have grappled 
with the same problem. This he can and 
should do with all from among his 
friends, associates and acquaintances who 
have had contact with the problem. 
Then he should look out over the broader 
field of practice and find out what is 
meeting with general approval. When 
one finds in a wide competitive market 
a boiler which has been used in consist- 
ently and rapidly increasing quantity, 
through a long period of years, and 
which enjoys uniformly the high esteem 
of its users, he will likely have found 
the answer to his problem. 

Third, one can turn the searchlight 
of common sense upon the claim made 
by the different producers and upon their 
answers to the questions above raised. 
The subject is not so highly technical but 
what the layman can get a pretty correct 
idea of the subject if he will but give to 
it his common sense consideration. 



Finally, though this means is avail- 
able to but few, one might test or have 
tested the available products wherever 
it is possible to do so. 

Judgment is defined as the weighing 
of one set of circumstances against an- 
other set. Unless one does just that — 
first set up in his mind a schedule of 
requirements and then measure against 
them the evidence relating to the varioi 
offered products — his choice is not a de- 
cision or judgment, but a mere guess. 
The way to the realm of the satisfying 
heating plum lies through the gate of 
intelligent judgment. 



JOHN 11. Watt. 



March 29th, 1924. 



